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(57) Abstract: 

PURPOSE: To contrive to improve the humidity 
resistance of the film concerned by a method 
wherein film having low internal stress is used as 
oxide fil-m in the heat ray screening film 
concerned produced by alternately laminating the 
oxide film and metal film onto a substrate. 
CONSTITUTION: In heat ray screening film concerned 
produced by alternately laminating oxide film 2, 
metal film 3 and the oxide film to one another in 
(2n+l) layers (n>l) onto substrate 1 the oxide 
film B 4, which is formed on the opposite side of 
the farthest metal film A 3 from the substrate 1, 
has the internal stress of 1. 14ml010dyn/cm2 or 
less. Further, the oxide film B 4, which is formed 
on the opposite side of the farthest metal film A 
3 from the substrate, when seen from the 
substrate, is the film made of one layer or 
multiple layers, in which at least one layer is 
made of film mainly consisting of zinc oxide. 
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[0 00 1 ] 

[00 02] 

-» 



tt. BftMI. Act*. Kil*ia4Ha«H^fc5H* 
&JEc«||MH0 < 2n -i- 1 > S <n^l > a>&tt£!8ti, 
Low»E (Low-Em is« ivity) K4tttt 
ftmm&8b»C&*) , *** Low- Ei®£3Ml/fc 

Low-E#?*4W**vCl*&« 
[0 00 3] CWt ^*&<0*MII*Ki*'S'*C4K: 

caa x oc & s n-c o*. awe* o wen 

[0 00 4 ] ^^Low-E^'^^il^it ZnO 
/A g/2 n 0/^^Xic^flim^W^^*>^ s ^ 
Wbto&o Cfl><fc$fc*Ctt. ttftfttt. ft^ 

t?# T\ x * fcttM * &«&^* 

[ 0 0 0 5 ] fttegflttK 4>BMK** o . a»+©fi* 

o. aaa^a***^ *fc. znoi*w»ii*> 
7**1* -7 fc. coji^aci^t. •* , cg>s**>^ 

[0 0 0 6.] 
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[fttfB] ¥fiftll¥U999>8B3B 

[£Ji#^] 1MW4 - 3 5 7 0 2 5 
[SHS] 3W4*P < ! 9 92> 12 5100 
[¥E#fc] SlMWW«!4-3 5 7 1 
[ttMHW]*M»3-l9IG63 

B32B 7/0? 105 
103 

9/00 
15/04 

[F I ] 

B32& 7/02 105 
103 

9/00 A 
15/04 Z 



mm] **i o*7Hea 

[MiEtf*tM£] «fl«S 
. [ME**] KB 

mans 

[**»»#<&S5H] 

[■#fjj Bf*±KBMkm ARM. Sfbttft i 
£EKf»Ji3hfc (2n+l>Ja(a^l> 

£HK (A) ©5»»JccjfM$nfeKik«5K (B) tt, 

<*> < 0 0 2 > HW«<*>B*tA2 0 (ftfrttB) <D\$&3 
3. 8 8* «±3 5. 0 0* WTV&t>Ct&¥s'&±? 

mm<tmzo> ( o o 2 > ®%mv>mft% 2 0 (BAti 

g) ®fb*3 4. 0 0* «±34. 8 8' mTC**gt 

[i6#S3j nisftne < a> has 

[SW^WSISfl] 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 



[86*0*16] Stt*B^»1bfeK. A trig, BM&MR 

Low-E (Low- Em issivity) &k*f\t 
[ 0 0 0 3 ] C fti*> ft*!*&«S)«tt«*S**r * c t k 

[ 0 0 0 5 1 tt KiBatttt: feBMBfr* 0 , aSR4"©B* 
[0 0 0 6.] 

[«W*iJiSfeU*^A , r*IW] *«PK>BW*. «* 
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[oo on 

s«r^<wnfc(>OT*o J SftJhtcBftttft £ 

0M. Kfk^fM. ixaKSJsSn*: < 2 n + 1 > S 

^C^^^ftffiffcffiffi© < 0 0 2 ) @*r»G>B*rft 2 
^ <»MtiK> ©ifc*3 3. 8 8* tt±3 5- 0 0* « 

[0 00 8.] MTccUbBW (B> fc^TTJWI'r*. 
[0 0 0 9.] ias^A^tt:. St3toLov-E^ 
{«».«: 2nO/Aff/ZnO/^x> <D*a^, * 

[o o i o ] a&jg^^-aisog&T^K&^ssg^ 
(SEM) t?B»T*ct«cj:o, is<&*ffltct> 



* [0 0 1 1] C<Q&<D$M£Sfcidl>X. A(f^tf2n 
<P&%jgtC^ ^iHKftW *ff fe t c AgtitMt 

[ o 012] we, mmtm < 5 0 *c. tam* 9 5 « 
fcx^^ciH^fco A*aia(ksga<7> < 0 0 2 > s 

\m. tLii&AzO (ill) BttWC^^T. BffA 

20 <e-*©*i>tifi> . tftAanFsa. 

[ 0 013] xaattftKteW&e- ^<^Tn^fiscc 

J: 0 |^«16^<C & h te^C«**»Wf £ C £ d'l? * 
6. ZnO (b ) /k p/ZnO (a ) /#7*<U^ 
KttCDiMr, ^JJa^ZaO <b> Z 
nO (a) K<fc*fcN-*«>5-l Sfj^StT'feHiSn 
&fc», Ktt*(*ii:teW*X«B*rS©2 n OODtf- * 
I*. STZnO (a) cc^^jB«^**^on^l* 

[ 0 0 14] 

[*1] 







A«<0 1 1 


2 0 (dcg. ) 

d (A) 
I ♦ W. <de&) 


S3. 78 3191 
2.650 2.841 
0.510 0.623 


38.09 38.09 
2.361 2.361 
0.977 0*675 



[ 0 0 1 5 ] * 1 J: »J . tt&KflMftiD L ov-E^OZ 
n 0© ( 0 0 2 ) KEtiffifti*. Z n OiS*(02 0 = 34. 
4 4* tttM*&ttt>UQ1dMfr?tiXl*i>. cnii, 

it. iSABRjlFfidc.i = 2- 65 0Aift-?tT*J0, z 
nO»*i*)d,« =2. 6 0 2A<klt«W*£ 1. 8^ 

d,** =2. 64 1 Ai&^ffcO. ^^>ifiaSiO-'*$ 

<a->trt*&. cm*. a±«c!>^iiznO©r*iMS 
A*, ocx, ufc, H»«cAo-«Mifasnfc<:ii» 

[o o i e ] a «o ( 1 1 i > aw^raortt. 

[ 0 0 1 7 ] -3* 0 . SSi££0>>' * iXAIi, ft±S 
^ZnOW^sK^ccraiiL^n^. AsrBiaWfflrt* 

-» 2" 



[ 0 0 1 8 ] B 1 tc*ftBJ<C#«aftfBto«*Pl©KB 
H***. HI <a)it. 3«^6^*I*!kr»iW*^ 

®@. a i < b > j*, { 2 a + i ) n^ett^MmuK 

JR. 4lttreM>ttl<K<bMk (B) V*4. *«« 

[ o 019] Bfb^ia < b ) Prtaatatt, .■aw^.tfcc 
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*s*cf &n*. *nen©«*«fc*i*i*, aMUscc 
[ o o 2 o ] RtbMI ( b > ©M*f*& i/ri*. 4*icus 

1 0 0A«T©RfMMI <WAW, Rib* OAS) 

[ o 0 2i] RibfeA ( b > *#.«-r ^*i*W^»<t 1/ 
6*. SnO, eSjAft&Ttft. TiO, 4£fc»4 

[0 02 2] ftfc, B«*S«<B> t«.«r*ZnOJi 
±£1©,*^. A#aRfbffi3S©rt«fc;& 

xaWHc**^ t&&mtmd<D < o o 2 > mm 

V>m%26 #3 3. 88' 3(^635. 0 

0* £C©ffl©fjk fttc. 34. 0 0* a>&3 4- 6 8 
* rcoitVA&C^tfgai/l*, B*rft2 0#3 4. 
4 4- eiTOflgratlSA. 3 4. 4 4* ELhgtfttgj 

[0 02 3] ZnO*c. R(ti**CZn 4 -J:D^5r> 
#B©*3lMS©7E**«*] < K-*> r&«^*>, 

£>0. ^SSait/tTi*. A!, Si, B> T i > S 

bfrh&U < t h IS* K - 7 fe Z n 0&£s£# t ? 

2nO*tmKZffi6V*&. K-^*«, A 
!. S», B. Ti, Sn. Msr, Cr©*fc#fc<± 

1 OWUTSattH-^t?**, COJk^tt. fi!i© 

© ( 0 0 2 ) @ft»G>@jftft 2 0 (ftfctiS) KJBl/ 
X. ZnOft&mK>C£4Sl»A&, 



WIT4-3 5 7 02 5 

[ 0 0 2 4 ] Rfb®JJ8 < B > ©IBM*. tfKBBE3n& 

t. 2 0 0-? 00 A#S*W' 0 
[ 0 0 2 5 1 RftM* ( B ) *BSS«*aa+ % CSfiS 
tt^A^#y>ytcj:0*«r^&«, &JB8S <A> 

©Rfbfctt**:*!^ *TiSSia (A) ±CCB*<Z)4>W 

•«i**jiw*®^sjau^ c©wi, Bft 

#VC±j£©R{k1Mli <B) ©*f*U>H8St*. 

m > AMttwft a ntrt? * fcsf HMtoautt &a,h 
mmx'&Zo xmmwicte^x* £ss53±caMr& 

[ 0 0 2 6] Rib«9tt ( B ) i O-Ci*. *rt*ifc/J©ll8 

1 (^ttUSAoMfefiAdfrtt r 2 BfcLL©16fi£.£ t/fe 

i*. «B&fr«:<fc*3», ttew, 7. Oxio* dyn 
/cm 4 WTC-R^^<C1E^^ffMl/^t-<rV Sn 

0 2 Nb^«^n«« IH*Wft«4l/ , Ctt, ZnO/S 
nO> /ZnO^ SnO t /ZnO/SnO, OC-J:^ 
ttZm&P, ZrtO/SnOi /ZaO/SnO, /2 
nO^ SnO, /ZnO/SnOi /ZnO/SnO 

9MAb£. ZnO^i, Sn0 2 M«:££KMI 
0fei©^»f6n*o Rfbffil6iB©J«gtf2 0 OA 
KT. ^O<ai80AUT4'y^g^t^ ^Cg 
* U < jj 1 0 0 AKT4 t^yBSg^t^Tj©^ 

[0 02 7 ] C ©titer, Ctl 4 Rfkfc 
tt<B> ±#©rt»f5Ai*. 1- ixi0"dyn/c 

[ o 0 2 8 ] co:-cfc ^tc. RitftM < b> t i/^carttt 

JB*©»4fi^^A©«*a*^*r2jBU±0*# 
Ufc»JM«JQ^4»^ ^it2 0 0 - 7 0 0 At 

[ 0 0 2 9 ] Ribfttt < B > 1 ■ (4 5 0 A) <Dft&& 
ft. i$£l>\ Xv^/ZwO (4 5 0 A) /kz < 1 0 
0 A > ©JitC|5ja©Bffc*383 ( B ) ( 4 5 0 A > * A>< 
3P * tf > J: 0 ^fljtlfMjtttWMO/r^ARfkE 
IB© < 0 0 2 ) E»?»©0*tA2 0 (ftfrtiS) 4, ^ 
*^»«iSK»©«ffltt©Hff «r*2 

[0 03 0] 

[«2] 



-♦i 3- 
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ttPH*4-3 5 7 02 5 





mm® (b) 






4 5 OA 




450A 100A 4&0A 








2u0 COC02 @#r« 








(dyu/ci* ) 


0*1?$ 2 0 (dee.) 




1 


ZnO 


1.5X10" 


33.78 


X 


2 


ZnO 


L0X10 16 




a 
u 


■> 
o 


ZnO 


6.SX1CP 


$4,iG 


o 


4 


ZnO 


1. 0X10> 


34,42 




c 
O 


A I H-^ZnO 


6«2xl0* 


54* 10 


o 


6 


BH-^ZnO 


9. &xi<* 


33.89 


/-N 


7 


Si 1^-^ZtiO 


7. axicf 


33,99 




8 


T i K~72 n 0 


4.6X10 9 


84.21 


o 


9 


Cr K-^ZnO 




34.12 




10 




7.9X10' 


33.99 


o 


11 


Sn K—^ZnO 


5.7X10? 


$4.1$ 


o 


12 


2nO/SnO,/2s>0 










/So0j/2n0 








4 









[ 0 0 3 1] m®tiL\£, 5 0*C, *g*ii£&9 b%<D?f® 
[ 0 0 3 2] ggtttt. ■toHWW4iffiUien*ia<, 

fta^GB^ < , fia i .-2 mm<DG&m&mntc 

2 m mliLbPS filSEMl^Wftfc *>tf>£ x t l/fc, 
[0033] A 1 v Si. B, T i . Sn, Mg. Cr 

[0034] 1tl>7 &2k*. ^>7>1J:0, sO»D 

[0035] ftarajftoitatttt. Wffl- 

2 ) B««G>|H*rft 2 0 < M^(iS> K J: £ C 
[ 0 0 3 6] KfbWpl (B) JM9KE>Wt«i»2©Htt 

<L ZnOJJt SnO a 8£. ZnOiSnO. 
JC2Btt±8»*S'ttfctt. Al. Si. B, Ti. S 
n. Mff, CrC^fei>^<i*>-o^Zni©8£Stc 

sit i o n^KTSsJnofe z a om&m u>* 

[0 0 31] Pia*s§3a««:*ffi^&i. Kffcto 



JBSk*2 0 OA ^7 0 0 A X'Hb ifiSUt L/C \ fSJa 
«<£*8£\ £5t2 0 0A^7 0 0A-C*ni*J:<. -t-n 

<Dm{kfa&2Vfc&fo?)kZ\. 1 x 1 iV'dyn/cffl 
[0 03 9] *«8(C4J«-6ftB*3tt/t:ti. Afif 

^tfAff&i^si^**^^ (a^awfttttiW^ 

[0 04 0] cn^<0»tt i feWr&!ftBWi<:<8fiatT&& 
■©ffl4 0t:«. Zn, A K Cr. W, N » . T i 

[0 0 4X5 Ch6flWWUa**tfftKH3^1*<DUte 
1>**&UX. 5 0 A- 1 5 0 A, mc 1 0 OAS*** 
[ 0 0 4 2 ] 
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tiv*g$L±!L£. A r : 0 2 =2 : 8<£6. 5* 1 0" J 
To r r<D#H5l*t\ A I £Zn<Lce#gtctfU*CA 

!£3. QW^&UgMZ'?-*/'? tlUX. A! K 
^^ZnOttt:4 5 0AKaU '^X\ A ?<D<fr<D 
6. 5x i O-'To r r©J?H5R*-C. A tf 

h t OX , A gSS* 1 0 0 ASttO. a^TSHSWcSfc 

a i £ z n t&'&mcftux 3 . o m 
L,tc&m&$-yy tti>x, 2<)km&<»£<m,>A 

! F-^ZnfcM&lRl/. *flWC, A r : Oi =2:8 
cr>6. 5 x 1 O'T o r r <0%&%ftX\ A ! £ Z n 4 

<tGC ±EAsfi±KA 1 K-7ZnOHftVfi£L' 
fc. 

[0043] A 1 Z mOttO>i5£«t*CC 1 A 1 K— 

ost©*aa)fk*. 4 5 0A-c*-?fc # i«e*©s«fi* 

ti£S, KrtvtmhwSL&s A ! F-7ZnOi^ 
BBiCJ*2. 7W/cm ! . A«rlR©6£WH#tCi*. 0. 
7W/cm' ?*-7fc 0 

[ o 0 4 4] »6tlfc^j!6Ktt«rX^B«*CSa^fc 
t C 6, Z n 0© ( 0 0 2 ) B»a<C-0»ft 2 a <&fc 
{£g> 1*3 4- 1 2' t*r>fe. HIIOftfrrffMbfc 
A 1 K-^Z a Ott ! ■ < 4 5 0 A > Crt»lS*tt6 . 
2 x i o* d y ft/cm 1 Cfoitc. 

i o o 4 5 ] isaaaawBK^^c . 5 o *c. teas 

J&9 5%a>SBxv*tc6 aHftB*^ ^wass©*: 

[ o 046] Hz&mmm&¥tf%btcti?Az. m& 

a S c (> aS3^3ES= i*£ < £ o -a *ft * fc* 
[0047] <3[tefl2> RF {gjjjg) a^-^'J> 
yfcKJitK ^xSfi±teZnOSt. A tril. A! K 
-*ZnOH£*nen4 5 0A, 1 0 0 A, 4 50 A 

-y*Ht -enen, zno, a?, ai, o, 
azsnotZrtO 9 8nm%, A \ * o* 2&m%) 

»*EAI*1. 8xiO"Torr. IgM^S, 
RFx^£S£s£l*3W/cm ; 

[o 04 8] »6nfe^siiKB*x^B*r*cisa^fc 

<tC*> ZnO© (002) Btttt®BttA2 0 <ft& 

<ig > u 3 4 . o o * x-h o fc* ±ia tmfev>&\*vft 

MLtcA \ K-^ZnO«©rt«JCS/5i*6. 2x10' 



«W*4-3 5 7 02 5 

[ o 0 4 9] < Xfefl 3 ) ±lS*fepiJ 2 i^1t<£#£cc 
cfcO. 2nO/SnO, /ZnO/SnO, /ZnO/ 
Ag/ZnO/^Aio^gt^Lov-E^W 
MbiCo AffttlOOA. Ar±#5*<PfflG>Z!iOt* 
4 5 OA, A sO&iOZiiOteJtfS nO, IfcS^tt 
<> 9 0 Al?*->fc. Z n OS A t'kiZn OEtf A er * 
-y-;^Ar^AfA;^;^'J>^U, Sn0 2 iiS 
nO* ^y^tArW, 
ij>*Vc»r<:. XMyjrlEfi. znoav 

[ o o 5 o ] ±.utmmmxmMc, z » o/s 

n0 2 /2nO/SnO, /ZnOiC«M9. 
2xi0' d y si/cit -C*-7fc, CCVrntdtm* 

[ 0 0 5 1 ] <*&0*4 ) ±&%m\Z iH*©**«C 
ofcO. ZnO/SnO, /ZnO/S»0, /ZnO/ 
Ag/ZnO/SnO, /ZnO/SaO, /ZrtO/ 

0 0 A, ZnO^O'SaO, JBWtr *rn*> 1B9 OA 

[0052] C©&frWJ«Ofe, ZnO/S«nOi / 
Z si O/S nOi /Zn OW0rtatt*tt9 - 2x10 

[ 0 0 5 3 ] (**«5 > ±a2*»ffl 2 iilHiC'^StC 
^^^S«±tcZ!iOB» Agft ZnO*!** 
Wti* 5 OA. ! 0 OA. 4 5 0 Accflg)¥r'. HKXfR 

a« . a ? < ^ *^as«i***« 2 <t flWc* «5 • AM 

»OR«rNj &m$.<P4 0 OXJt? ! l»IWllrtMME*£-? 
[ 0 0 5 4 ] ^»^i»ffe<C'j»«aW««:X«B>TSi:'gS 

^cic^, z«no (0 0 2) mimvmft&zo 
^fig) 1*34. 4 2' *e*-?fco c<c#«aiKSS<oiif 

[ 0 0 5 5 ] ( tt«« i > ±SS*ttWliHtW!>^SK J: 
0. ^^»K±*cZnO«, At* ZnO«**ti 
*n 4 5 OA. 1 0 OA. 4 5 0 A©Wt, 
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iC 6, ZnO ( 0 0 2 > BttN0>B9rA2 0 <S<bti 

0*€>rt*Bfi*tt 1 • SxiC'dyn/cm' 

[0 0 5 7 ] ilitsa^^^iiSUaKK^. £®#5?< 
Qii U r 0 . ttS ! m m VLkMt -> * 0 1/ fc 0 B»E£ 
fcjMt 0 m fetlfc. Bf fiHSHftO) S E hW#K * tilt 

jg*is^#tcfc/c-?r, cK^tww^^ridO, is 

[ 0 0 5 8 1 ±B»»^»«r««Ufc^^^*. 8* 

a atmd»^&=tfWi-> * o is»6 fife. 

[005 9] (»6) Zn, Sn. AffGfcMl*- 
h**n-etiffl^-C. Atf|gti7^2>«Bgv*'C 
*y 9, Sn0 2 ft, 2nOftt* 

0. ZnO/SnOi /ZnO/SnOi /2mO/A 
ff/ZnO/SnO, /ZnO/SmO, /Z\\0/ti 

OA. ZnO. SnO, ttc^tlfc 1 B9 0 A"C*-^ 
[ o 0 6 0 1 C (DftMltfKftttft I 

l*£SP<W^£tl&, 

[0 06 1] <th!2«2) Zn> AsOftft*-*'? h 

t^ti-enm^, a ^Barn^^a*^*** 

M 9 # 'J > £ 0 , Z n OfitiRRSWSHx**? 
Kltte***^ v * l ) > ^Stc J: »J . Z n O/A g/2 
nO/^^^ic^lgm^^ffi^^fmo^o A 
pt* 1 0 0 A. Z n Oi*4 5 0 AX&<>tc 0 frfrZim 



$1^4-3 5 7 02 5 

StKHfta X? ZOVi%jfcm&M&& 8 6%, i^r> 
tr?<liG. 0 6 fab -5 ft:. 

[ 0 0 6 21C <DimjSXBitotiZ'tt5X& I &£<omt 

tc&m hi^b mmttimwy ~> fc, 3MLf&a* *e> ft 

[ 0 0 6 3] 

£>'nHK!i^«U<««$ti^Ct^. £©fc«>, vfetro 
B*3»«»«C«:44#*6tl*. *fc*«ffl)*l**W 

Ci;^t^C. I«W. aiiB^C^^^A© 

[ o 0 6 4] *gmo>tm®&&it. ^mmzmbxi* 
fflts*. » j: -3 -cat, ^AncDMKttKHit 

1 §0: 

2 KftMR 

3 £Btt 

4 KffciMfKB) 
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